Postoperative Course. Prior to and immediately after surgery, the patient's examination findings were consistent with a prominent myelopathy involving the bilateral lower extremities and left hand, with brisk patellar and Achilles reflexes, and a brisk left finger flexor reflex. Arm strength was preserved, and motor examination demonstrated Grade 4/5 strength in the left leg. Cranial nerves, sensation, and coordination were intact. Six hours into her postoperative course, the patient was not moving her left leg. Emergency MR imaging revealed postsurgical changes without significant compression of the spinal cord or nerve roots (Fig. 2) . The patient quickly developed a sepsis-type syndrome, with fevers to 42°C, a peripheral leukocytosis of 14.5 cells/ml, and cardiorespiratory decompensation and tachycardia, requiring intubation and vasopressor support. Her examination was limited because of analgesia and sedation, and she ceased to intermittently follow commands on postoperative Day 4. The result of head CT scanning was negative for acute disease, and electroencephalography showed triphasic waves. A course of empirical antibiotics were started. Blood cultures were negative, and bronchial alveolar lavage grew methicillin-sensitive Staphylococcus aureus. Cerebrospinal fluid, obtained from the patient's lumbar drain, was sent for analysis several times during this period, and signs of CSF infection were consistently negative. However, the patient's CSF protein level remained persistently elevated, from 421 to 183 to 232 mg/ dl on Days 2, 4, and 6, respectively (Table 1) .
By postoperative Day 8, the patient's medical course had stabilized, except for the development of new-onset diarrhea, and she began to follow commands again. Cranial nerve testing was significant for bulbar weakness, including a decreased gag reflex and impaired vocalization, as well as weak bilateral facial movements, including a mild left-sided ptosis; otherwise, the cranial nerves were intact. Her motor examination was significant for flaccid tone, with greater weakness of the lower extremities, now limited to wiggling of the toes, and new bilateral upperextremity weakness consisting of Grade 3/5 strength in the proximal arms and Grade 1/5 strength distally. Sensation to pinprick and light touch was absent in the legs, and impaired in a length-dependent fashion in the bilateral arms. Reflexes were absent in the legs and trace in the arms.
A lumbar puncture was performed, as the patient's lumbar drain had been removed. This showed albuminocytologic dissociation, with a white blood cell count of 0, and a protein level of 864 mg/dl. Nerve conduction studies revealed an axonal sensorimotor polyneuropathy involving the limbs and orbicularis oculi, and electromyography showed signs of active denervation, including fibrillations and positive sharp waves (Tables 2-4 ). The patient was diagnosed with the AMSAN variant of GBS secondary to her acute clinical presentation and symptoms, the findings of primary axonal loss on nerve conduction study/ electromyography, and persistent CSF albuminocytologic dissociation.
Treatment with intravenous immunoglobulin was started, at a dose of 0.4 g/kg for 5 days. Clinical improvement was slow over the patient's 1-month hospitalization before discharge to inpatient rehabilitation. The patient's vital capacity improved from 587 ml to 1.6 L, and bulbar symptoms improved such that she was able to vocalize again and safely ingest thickened oral liquids. No change in strength was appreciable prior to discharge to inpatient rehabilitation.
At 6 months postoperatively, neurological examination revealed minimal continual improvement. The patient was able to tolerate a normal diet and her left arm strength improved from Grade 1/5 to 3/5 distally. However, her strength continued to be Grade 3/5 in the proximal arms and 1/5 in the distal right arm, with trace toe movement in the lower extremities. At 7 months after symptom onset, the patient's strength exhibited further minimal improvement in that she was able to transfer from bed to chair.
Discussion
Although infrequent, postoperative GBS has been documented in the setting of various surgical procedures, including lumbar decompression 1 and pancreatic cancer resection after epidural general anesthesia. 9 The occurrence of postoperative AMSAN is even more rarely reported, although the combination of acute motor axonal neuropathy and AMSAN occurs in 5%-10% of GBS cases in the US. It is unclear whether the postoperative state confers increased risk of GBS. However, inflammatory changes unrelated to nerve trauma have been documented. Staff et al. 11 examined the nerve biopsies of 23 patients with nontraumatic postsurgical neuropathy, 21 of which demonstrated inflammatory changes on pathology. Although the cause of this neuropathic inflammation has yet to be elucidated, it is likely an immune-mediated mechanism. Classically described GBS has been associated with preceding infection by Campylobacter jejuni, which possesses antigens similar to ganglioside GM1. Antibodies directed against C. jejuni then cross-react with GM1, resulting in demyelination. 2 Similarly, Steiner and colleagues 12 have described a group of patients in whom GBS developed after epidural anesthesia, and they suggested that antigens released intraoperatively caused autoimmunization in susceptible hosts. While it is of interest to note that the case reported by Bamberger and Thys 1 also involved epidural anesthesia, a review of the literature does not reveal a consistent association between epidural or subarachnoid catheterization and GBS. 3 The onset of new or progressive changes in a patient's neurological status after spinal surgery requires urgent evaluation. The differential diagnosis is broad and may include perioperative complications such as infection; spaceoccupying lesions, including epidural hematoma, herniated disc, displaced operative implant, or bony instability; and spinal cord infarct due to emboli or hypoperfusion. Acquired neuropathies, such as those from drug toxicity, metabolic dysfunction (that is, porphyria), or immune-mediated GBS, should also be considered, especially in the appropriate clinical scenario.
In our patient, symptomatic changes in the motor examination were evident within 6 hours of surgery, and thorough MR imaging of the spine eliminated compressive causes and infarct as a cause of worsening leg weakness. Repeated CSF analysis also excluded CNS infection. However, as a result of interim sedation, cardiorespiratory compromise, and pneumonia, the patient's ability to participate in clinical examination remained limited for several days, and signs of a length-dependent neuropathic process were not clear until the patient was stable enough to engage in a more detailed examination. Although postsurgical spinal cord injury may be posited as the most proximate explanation for the patient's symptoms, several characteristics of the neurological examination and nerve conduction studies do not support this diagnosis. Injury at the thoracic level would not explain the patient's bulbar symptoms or facial weakness, and the length-dependent sensorimotor findings of distal greater than proximal hypesthesia and weakness cannot be accounted for anatomically by somatotopy. 4 In addition, thoracic injury cannot explain the patient's nerve conduction studies, which showed axonal damage to the facial nerve and the common peroneal nerve, which is supplied by axons of the L4-S2 nerve roots. Supporting this, it has been demonstrated that upper motor neuron lesions do not significantly affect the lower motor neuron, such that conduction is normal in peripheral nerves below the level of spinal cord injury. 5 In retrospect, we believe that the patient's symptoms of hypotension, tachycardia, fever, and bulbar weakness may have partially been the manifestation of dysautonomia secondary to GBS, not solely due to an methicillin-sensitive S. aureus pneumonia. Also, the patient's persistently elevated CSF protein level could not be consistently corrected for by high red blood cell count, nor has traumatic nerve injury been shown to necessarily result in CSF protein elevation. 8 Although the patient developed diarrhea, this did not occur until later into her clinical course, and it is just as likely that the diarrhea was secondary to broad-spectrum antibiotics rather than a precipitant for GBS. The patient's presentation and clinical course, given this constellation of signs and symptoms, is thus strongly suggestive of AMSAN. The fact that the patient's symptoms progressed so rapidly is not surpris- 
Conclusions
We present a case of the AMSAN variant of GBS following spinal cord tumor resection. Although rare in the postoperative setting, inflammatory polyradiculoneuropathy should be considered in the differential diagnosis of acute flaccid quadriparesis with length-dependent sensory dysfunction.
